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(57) Abstract: A MISFET the channel region of which is a ferromagnetic semi- 
conductor has a feature that the drain current can be controlled by the gate voltage 
and a feature that the transfer conductance can be controlled by the relative direc- 
tions of magnetization in the ferromagnetic channel region and the ferromagnetic 
source (or the ferromagnetic drain, or both the ferromagnetic source and ferromag- 
netic drain). As a result, binary information can be stored in the form of the relative 
magnetization directions, and the relative magnetization directions are electrically 
detected. If the magnetism is controlled by the electric field effect of the channel 
region of a ferromagnetic semiconductor, the current needed to rewrite the informa- 
tion can be greatly reduced. Thus, the MISFET can constitute a high-performance 
nonvolatile memory cell suited to high-density integration. 
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©J^HR-ett, HI 7 (a) Ic^-fJ: 5 *t>l£*fi& 1 3 SB^ (^fcKtl 
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-f-5. ftot, *HJfe©^t8^J:S b9>-^^^T?tt, TfrflMbirKsPfT* 
<b t (D*:ti^1ri<Dm&\z.$3tf Z>n t ffi(D& ( Kl<"f ^«»EJfc) tt N MTJ©^ 
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hmmfckt'— Y , mm<Dt£^2m : 3-y s ^'< te, iiSl'* T MR it; <£> 

1117 (b) te, 0 7 (a) -TIB "It HI ^(7) \*y hMB Lffi|^^JgfV ( 

5. ®7 (c)tt,H7 (b) m^bfe|B«lHlBS©m'^«fttSr^ri2|-CfcSo 
ffiv>-cv>5^s % *fijg£t«rJBv>Tt>&v> 0 EI 7 (c) teL^-f-,}: 5 ttf$R©tt 

h i/^sismMm&mitytwuzj&cxm 7 ( c ) tpoAffiftauhsrSK cm^ 
©piupi2) s lot, ¥ft&fck&¥ffm4kk<Dm&<Dmtim-&v Q 

t^it(V ot f/V 0 | t )tt, V DD ^^<©J15aHII^{e:«toTjg3E<k"C#5 0 

£«9;*:t<, I D n «fc K) /h $ Utitf, ffl^ftjBEttia t A/ if 35 ft L * V^„ £ 

26 



WO 2004/088753 



PCT/JP2004/004512 



£^-riH-efc3„ IS 9 fc^i-^y -fc/M*3itt % S-VMcil^-f-s 2 o<D_h|E 
h^y^^^^HC^lOF?^ * T r 1 i:l2Ch7^v ? ^^Tr 
2 * T r 1 MtG 1 i!2©F7 ^S?* ^ T 

r 20<7*- MSG 2 £ Sr*ii^^i"S V— KBBj»WL Il©F7 

r 1 on o kw>d i trnm-tzmi vm& lu, 02© 

h7^^©!20 KM^D 2 iglf5l2 Ify f»BL2i, fl 
&T>*fg 2®>7 I'S** * T r 1 % T r 2 (d^ai^^t^tt y — ^ S <b % ..Cltt«r 
(GND) 1-3@Bi&§*£ ^tt5o -LfSfllitoy ^E- y h y y>77. 

Hll Ote, ^4 0ll©ii (0 6) (Jl^-f h 7 ^i?** ^ifc^Wc^ 

k&&mfcmmirZ>k khfc&m (GND) U fT^iR) left h 
Zfi^tKD h 9 is&x MgG^SIi^ifsy- Kifcte: 

S*±, »Itthy^»li, aHKtt^i»#:, a-7^;?/V 

Siatt^Ss 5£i8M4¥*l#\ ^-y y ^/V^^mtt KM Vfc:JBl>T 
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m-BMfc-¥Mi$m$?-$)}%:h 7 ^Vxf (misfet) -e&£ 0 y — 

Sr^^T* - £ 5 D rti^OMI S FETK, gjH 

$£14 y — * £ Olf 5£}c: J: oT;£3§0jf ©fg 7^bl9 <D^Jfe 

(DteMfcJzM-f Z> btfX~%% (TIB (1) ~ (3)) 0 

( i ) ^m^mmx^mm h ^*^mmmm 

mil (a ) te N *mW<Dm7 <Dmm<D^miZ. i5M I S FETOiM 
0t?fe5o Hill ( a ) \ztf-$-£ 5 (-s H 7 OHlO^ltiSM I S 
F ETTIt, h®@2 15^, b J^f^J^ 2 Hi, S^-ft^^Jl 

207^ ^rttsMi sii (zvmm-m&fcm&mm^mfttfm^hth 

TV^tfS, ^^-BiiS:#:-^^#:^#^i:|ll#^ % MI S «3£ t m*t % £ t \£ 
Mtt^llc^fS^Ht h y^^f 2 0 3 b t Cltbli 

m^-t z&Mtiknm 2 0 3 a ^^^sss^tty— * 2 0 3 <t N ssatt^^^ 

JU-^1-5#J&14 h^A-1^2 0 5 b irixii^t5^H4li2 0 

5 a frbt£Z>3$M > & 0 5 £ 2» £ ft 5 „ El 1 1 (a ) TM^3S 
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2 0 7 Wt.ltii't-SSAfcaittTn**: K — ^ItfcoT'bK % 

2 0 7 (DMrfttttfWt LT, S i e ft ^0^#fcaM45n3i§&i^g?k: 

K — ^bfcSS^14^^#:, S i !- x M x , G ei _ x M x , (SiGe) a _ x M x 

w ^(tLtznmft)Km^z&M&mmfctemn<D&M%k&m(F e % n i > 

Vn^f , C o F e C o F e B-^&fc if)<Dm. K$ISfcH&tt5n3f & 

K-/tfc5litt^*(S i ^.M,, G ei _ x M x , (SiGe) x _ x 
M x (M = «M4tg3&) )&if)) — ^y * ^S&^tkft: (^ ^ * ^ K afc-f 
77-7o^, Cr0 2 , MS^tSt^iSMnAs, CrAs, MnS 
b tek*) £ffiv^5 £ 5 fc3£WM4y — ;**5 iterate KW 

^m^sMttm®^ ifttt&^ttfMi 2 0 7_h^^*x«±iSlbTt>^ 

J:o«LTUK *«ttt««ISr^i-S#^m»4, ^i&te&JR (A 1 % 
P d S i E r S i ^^*$lJ^Ufc#att^^#: (Si, G 

e. SiGe<3^) *IV^-5Ci:^T♦#5-o «tt h^/VfliHTH:, 
#Wttii6ifi#(S i SHb*^ Siim AIM, T aiMbtoft*?)^ 
m&^mftiS i C5&if)«rffiV>S„ MI SSililttt, Saate^NgflcJi© 
*B5SrBfe^b*:MO S V>S sKlfifl&te^tt 2 0 7 Jh(;iii&ift#JI ( S 

i SMbfcU A 1 IHbfl&s H f *fls4fcft£) 2 11 ^MXIitlLTM I S * 

ffi-TS ^ £ 5. *Hlfe(D^tlH: J: 5M I S F E T 2 0 1 T*fi % 
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Ell 1 (b) frh (d) *%P^Ol7CM©fifcJ:5MI s 

h LTI^PJ-f-^o Hill (b) T'te, et^te«^2 0 3 a - 1 t 

14 o 3 b - 1 1 *frbt£z>mm ! &y— * 203-1 t^mvk 

m,W> 2 0 5 a-lt h ^^JU^M 2 0 5 b-lii»6>ft5 K 

^ 2 0 5 - 1 £^tltvn>5o mil ( c ) &mvkmm 2 0 3 a - 2 

£#«M4 b 2 0 3 b - 2 £ ^fe&sMtty — X 2 0 3-2 i B&M 

tiknm 2 0 5 a - 2 i: b ^*;vmm 2 0 5 b-2a^4§ s&^tt k 

^-^y2 0 5- 2^tt•CV^5 o Elll (d) •ef^«ttli2 0 3 a-3 
irj^tt b l/*JVUm.2 0 3 b - 3 kfatbti:Z>5&M®iy — * 2 0 3- 3 ^ 
lttti2 0 5 a - 3 t 3¥M®i h ^^iV^m. 2 0 5 b - 3 £ b ft 5 3&$£t!i£ 

km >-2 o 5 - 3 ^m^^tcm^^tn^tiTjk-ro ^co^fe^ n& 

^PiJB#^*5(tS77 y h^V Kti^^tSo §tatty-^ 2 0 3 jo it? 
SiH&tt KW^2 0 5l:^ LfclliSt £ % 3&i£t!ii¥3lttJS 2 0 7 t #J&tt h V 
^/^Pt^2 0 3 b, 2 0 5 b l^bfc^lmy ^/W^ at^/udp— E F Sr^-f- 0 
E 0 r±&«te*N*#©'<l<' K^t o E c £E v £te, ■Srft^jh^a* 

tbbtr^-Tfc«)^E r , E G , E CN E v £/BVn£ 0 mi 1 t£*3tt5^-¥*/HB 
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eii^ttfl;^ (2 0 3 a) Xfel¥M\knU (2 0 5 a) (£I7:r/V5: 3^,1^ 

(2) 3lttttt«/X1l^«# f y^^PW 

El 1 2 (a) It, *^P|©^8©^I(DlitJ;5MI SFET©f^ 
:*#^«r**i-E*T?*>5o#3SgJl©$&8 O jUi&OT^H «fc § M I SFETt'lis 
7 <DmM<D1&i&\Z&ZM I S FET|^lt5«tt b ls*;um&t 
203 b.- 205b fcfSj&gn^ K — ^Ufc^tt 

-C) fli#«l*.*i#3t«r^i-So *^JWl7<OHI^ifcJ;5MI SFE 

*!8BJ©l7©iMffil!:J:5MI SFETiliiffeS, #$£t4 
h ^J^MS 2 2 3 b • 2 2 5 btt, ^*>'l'3g^t£JBl^5 3gi^t£¥##Ji 

EI 1 2 (b) - (d) tWBOl 8 ©HJfeO^HSmj: 5M I S F E TO 
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#BM4Mlc ffl V^3#-£<lr^-r o mi 

2 ( b ) -erau fam&mm 2 2 3 a - 1 1 h 2 2 3 b - 1 

bi>*bte& 1 3SH&&.y*-X 2 2 3 - 1 £#8H4«ffi2 2 5 a - 1 t h ^ 

■*/V|$M2 2 5 b - 1 £*>b>fcS#MBrt4 KW^2 2 5-li ^rttTV^So 

0 12 ( c ) T'f^^^ttm^l 2 2 3 a - 2 £ h 2 2 3 b- 
2 td^JfeS^ittV-^ 2 2 3 - 2 t SHit«$2 2 5 a - 2 £ #J&44 h 
^^/W»S2 2 5 b - 2 £ b 5 S&Bfctt FV^fy2 2 5- 2 J: £r^LT*5 
?K HI 1 2 (d) tt&ft&ttffi2 2 3 a - 3 i ^#£t£ h 2 3 b 

^ b Jfe S §Siatfe y — X 2 2 3 - 3 t , 3&$£ttm^2 2 5 a - 3 £ 
ft b 2 2 5 b - 3 t £> 5 5fi«8M4 KK1^2 2 5-3 i % £rffi 

v^^^fc-tft-eix^-ro n 5*'^ *-e«\ y-^fc'iif KW 

^fre i^tt^^fre^^s^^c^^^^-^^/v^ turn, ltv^^ 
( 3 ) ^m&mmmm^ h ^**mm 

mi 3 ( a ) *mW(Dm 9 O^Jjfe^^^tCj: 5M I S F E T©^]|^' 

^i"o WIOl9©iS©fliC,);5MI SFETT'tt, *iBJ©i7© 
MM<DJ&1&\Z- «£ <5 M I S F ET©#Itt h V^A^M 2 0 3 b-2 0 5 b(El 

1 i) &Zti^ti&M& \*>*jv&m2 4 3 b t^lttfy^;^2 4 5 

b tn@#&;t, 3£«&ttm@2 0 3 a h 2 0 5 a (EI 1 1 ) £^*L 

^tb*«ltt«*2 4 3 a • 2 4 5 a ^M^^^m^^^iT 5 0 El 1 3 ( a ) 

?**ji'&&&Mi&£tiz>mm&¥&ftm 2 4 7 £ N ^11112 4 3 
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a • 2 4 5 a % S«<0*J^ 7 OUffiOfliaSM I S 

fet tmmx'hZo »«ttb^/n»*2 4 3 b te»i6*ttfc^-*-a&»te 

fM s 3Stffctfc^#&^V N S J^aW^ Ittt, EuS^G 
d 2 o 3 ft if&JBi^ £ tist#Sc ro^l©l9©HI^iHJ:5M 
I S F E T iiWm^^ ^/VMT-ttf^b, =5rtD7i Lt J±«^-:i3 «t t>*IiE?L £ 

SrBiM-t-So P f t^/Hf/M ^to^tt l^l^^^^T'^ So 
Ull 3 (b) (d) fc, 13 **3ftK::fett5*&¥frl$©?--r 

*»tt*«K:*«ttAJRSrffiv>fc#^Sr^-t- 0 0 13 (b) 3ft T?W: 

#58tt«ffi2 4 3 a - 1 kfaMfe 4 3 b - 1 k**ht£Z>&M 

44 y — * 2 4 3-U, ^^tt«^2 4 5 a - 1 £: h V^/1^^2 4 

5b-lt^b^5*lttKWV2 4 5- U, Sr^^s El 1 3 (c) K 

*i-«3&t?tt, &m&nm 2 4 3 a - 2 * ^sstt h ^*/mm 2 4 3 b - 2 
£ *>e>*5^aanfty— * 243-2^ #m$kmm 2 4 5 a - 2 £3&i&tt h 

i^^A^mst2 4 5 b - 2 kfabteZ&MVk Kt"f>2 4 5-2i Sr*£3^ ID 
13 ( d ) lC^-r#atT*«^^tt«^ 2 4 3 a-3i h 1^/M*S 2 

4 3 b - 3 bfrbte&foW&y—* 2 4 3 - 3 £ 2 4 5 a - 3 t 
h V-fc/HMS 2 4 5 b - 3 t ft 5 3fi?fctt Kl^f^2 4 5 - 3 SrJE 
V^V^ 0 ^'ltthy^;Hli2 4 3 b- 1 , 24 5b— 2 % 243b — 

3, 2 4 5 b - 3 <ds<i/ K^"Cfi> 7 y 7"^ t° y y K i ^ i) y ^ t° y 

tf>3&#£44 h y^;H^l£*5tt5 2 ;£<z>jfi^-r 5H$iH3:T s/^* t° Ki 
^D^tfW^ Kfc^^^KflSSr^b, A s *5 £tf A D te^;ix-?;fty-;* s 
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*itSf^i-ElT?feS„ £jfte>©3£#«*a6tt % 014 (a) i»fe0 14 ( d ) 

u^xommt h ^^^mmt &&&&&&& t •rtnt. mi i~mi 3* 

-X?\Z.& Ufc^SS^Ofg 7 9 <fc 5M I S FET^H 

HI 1 4 ^BBJOB 1 0 ^bSS 1 3 tt©M©ilia5M I S F E 
TOH^i^t^l?fc5, Hll 4 (a) ^|©ilO©HM 
iia^MI SFET©fj|^*tll^fc5„ El 1 4 (a) d/Tti 5 ^ 
&MM(DMMIZ£ 5M I SFET 3 0 0lt 3 0 1 _h^T>T 7 V K^fC 

Mf&Ztltc&MVk^mftm 3 0 7 £ N & b >*yH*« 3 0 3 b, 

3 0 5 biaot, mm&^m&m 307 3ou & 
(mM&mm 303 a^osata^y-^t k w-r y^bM^s e 

IS 1 4 (b) tt N &&W<DMl lOSS^ffiKiSMI SFET©I2 

flluiSM ISFET 3 2 0lt S3£ 3"2 1 ±fcMj& £ ttStR 3 2 1 ill^ 

3 2 3 £ v » (#) lttf^/vPll3 2 5 i: N & 

«rt£««3 2 7 t<D=mm&iz, y y^77^^ifiuotx 7 fy^^ 

-h««33.5i, LT^5 0 
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mi 4 ( c ) fit, &mW<D% 1 2 ©IlCllia^M I S F ET©I 3 

(Dmm,Mm&^-tmx~h v , so imm&m^tcMikm&&-tm-vtbZo m 

14 (c) tC^i-J; 5 3hMM<OM1&\Z. ±5M I S FET 3 4 Oli, £^ 
3 4 1 £*<D±tefl£/$£jh,fcS*a^iMSI8l3 4 2 ii^/iS SO I «5t_h 
^J&£*bfcT-f 7 > KJK©3fi«H4¥^flc 3 4 7 h -<D§£^tt¥^#:Jf 3 

n^ts^ltttsta ox^^^is y — * i kk yi, & 

8rt§i¥2*#3 4 7 JriC^l&StLSy- h*feifiJ@l3 5 1 t % %KD±Km&i$tl 
5^-'Mi3 5 5 t £^L-CV^ 0 *i«>5£#.m'fbJil3 4 2 &*lJ£!1-5 fctf), 
h >*/umM 343b • 345b 3 4 7 £>ft!lMfC O^^JEjfc-T 

Ull 4 (d) #3£PjOfgl 3'©ilOpia5MI SFETOl4 

mi 4 (d) \z.7jk-t «t 5 ^ ii4iwj"c(t Mm 3 e i o_bfc, y-^ 3 

6 3 t 3»t£¥#f£ 3 6 7 iKWV3 5 5 iOT-f 7 > Ktfctf^JUflat & 
J&ri&L, ^oiBflffifcy— b*6i»«l3 7 it Mi 3 7 3 i £^EfcbfclH 

3^isk©» 2 ot^iui^M i s f e T(Dmfcmmfc^\,^xmm& 

&M L-ool^PJ^rfr 5 „ tf>Sg 7 1 3©Hio^ilOTLfcMI S 

W yoI^^ttH LTM\JtfB© «fc 9 (i) 5&i8M4 y — 7. t^i83M± Kl^ 

Ui)#«tty— ;* t&i&tt kw >\ (iii)g^atty— * t&atfc KV 
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JEM X-oXM&ZftZv v V 3. \?^(DM 

fnmHIJ: »3+#*gv<»£i-3 0 

5, El 1 5 te, %&ffi.&mim4 0 3 a /3$M& V V^/Hi|l4 0 3 b d> ft 5 
SS^fty — ^ 4 0 3 ^tf5M ISFET401 (^^^ K*l5t Sr^i" HI 
5, El 1 5 ( a ) b • y-7f^W7^V Gs ^V GS =0 £ b. K V 

y • y-^fl^/^7^V DS (>0) &PpfiOVtcm&<Os<>' KflHtS:*-*" 
m-efc5„ v DS oPPSP(c<koT > 115 (a) l£7T?i-«J: 5 ft^^^^/i^ 
Jfca^j&^tLSo KW ^ifi^^ifi^bTV^^— bSaSr^Stefcb-^ 
3fc#>, K W W£*5tt3 h y^;Hli0^7^i/t/^Ti5y-7fl[) b v 

m«fcSr + ^-fc/jN$ < 3 0 ££oT N V G " S =0 ©^^-e{i x MI SFETtt 

M©3fc^ftfc?Kfc<0iR]#fc:##bftv^ 
^Mil:^7^v GS (>o) SrHUP-f -5 ^- f«*a»fc»«M4 

y^(^^5i^iiaot, siM^y-*^© h ^ynst^ie^om 
#^§^^ibtb> eii 5 (b) «t 5 b ^^KaioitasiK^irt^i-a (m^ 

36 



WO 2004/088753 



PCT/JP2004/004512 



6£s ^IWfliaSMI S F E T 4 0 1 (Dfcm (*BE) = * 

xu* k w ^taaiEWu scatty— * (403) ^^t^tt^-^^^fs^ u o 
^om^o b ^^svmm&frvtc&ffi&y— * (403) a^gafl&tt?-* 

(4 0 7) ^(D h ^^/Vi-feV^Tfi, K^/H&£v3g6t (TMR) 

tw:i;i:t5)„ t^oT, SiMtty-* (4 0 3) **/HMS 
(4 0 7) b &¥ff&{k<n&&-?l± h ^^^S^rC^/h * < % R¥-nmib(Dm 

£ /ii^tk 5£$£tty — * 403 tty*-^o3fi«ttttfro^ 
WM4^*;MM6 (4 0 7) t3fi«tty — * (4 0 3) b temibft 

t^ioT, m^^SK^tt^-^^/V-H^ (4 0 7) f*]T?J* t°^^c#f{cSLtr^ 

}c*5ft5^t: 0 ^^#mSL^J:oT, 3«tty-* (4 0 3) ^SWi^;* 
(4 0 7) <DteM#)t£M4b<Dfa%\z&ftVX, tem^^ytf^xtf 

mi 5 (b) 5£i&tty-;* (4 0 3) ^Mfc^-y^SS 

m (4 0 7) fc*S3pff«[^T?*)tb« % ^8=^* < t£V) 

V««Efc:*:# < mi 5 (c) K^1-£5fc> 3lttty-74 0 3 

fc&WM4?--Y.*/MHtt (4 0 7) b&RW-ftMfcX'htitt, fcM=i>y?? 

7^TI:fcoT^ 30H8*£y — * (4 0 3) £!3U&t£^-Y*/V$fig (4 0 7) 
£fc, *HI©iiia5MI SFET4 0 llj:, ^ ^ ^$t*£}£&A £ *L 
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ir^^t-s 3Sfi£t£y — * (4 0 3) -Y^/HR* (4 0 7) t<Dm 

MftteMikiDm^izx^Tmm^^y? # %mmx% z> D KVk^mm^ 

Z>B&M%kV — X&Ji}-f2>M I SFETC/^ K#l5t t? £> 5 „ El 1 6 

(a) V GS =0£LT, V DS (>0) VtLm<&<Ds<ls K^ig^r^ 

^(aotpiiii^s^^s, ii6 (a) -era, y-^^^fts^^ttm 
ssatty-^o h ^^sismmfc&tfzmmud ^m^j^m^vx^mt^ v 

GS = o o^^t*«v ds (> o) &muL>xh hy^/wMiaotgittty 

V^J; 5 (£ - t~<5;i£a s T?#£>o £fc, 3t^tty-^^*5{t^>^^'l4m@4 2 3 
a <D*-r V Tm&Mte. h V^/H^M 4 2 3 b £ft*i#j teffc 19 ^ x. 5 r irfc*^ 

r. tf>m$rt5&+#U:/h<* <tsr 5„ t^oT, v GS =oo^itttM 

<7*- h€^v GS oo) ^pp^n-rsi, 

2 3 Klft/^ 5 l^ilUot, y — ^ilU^giatt h V^>^Pt^4 2 3 bl 
feomftfr&ftbtl. T yfXK'-ym^Ktt-t* by^;Wil4 2 3 h<Dm 
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*fiW>t5(8i6 (b) >p<Dd' ) c ^ot, ^tty-^o&attfl; 

|4 2 3 a \Z.3S1if&Ty7x\*:sto^foZ<DtfT^i/^/Yft.gt& b ^^/V^j 
attm^4 2 3 a <D?V t°>-m^-{-M ITS, Pt^i^ $ * s # * 

4 3 ^e>tt, h y^;nti4 2 3 b laotTj'^ ^yif©^^ 

•f&o Z<Dm, *ii©fl(a§M I S F E T 4 2 1 OfcSg (*BS) =» y 
^ * ^XRtf KW ^m«fE«s 3i»tty — * 4 2 3 ©3£«M4 h 
4 2 3 b fc&Wtt£7--Y*/MHi$4 2 7 ©*B*frtos&«fc<Pfa # 5 0 
33tJ&t£y — * 4 2 3 ©#^ttm^4 2 3 a ^fe©3fi«tt h^/l^I|4 2 

3 b Lfc§&?&44^.*/i^i&4 2 7 h S^yMcSav^TW:^ h y^/v 

a^^fet (tmr) ^}^tmm(Dm^ws< cab ut-? 

SSrlCTMRMiW^ lct5). fot, y — ;* 4 2 3 £ 

tt^^r^^«*4 2 7 t ^^ffM^(Dm^-Cn h >-^^feirC^/> £ < > ^sp 

o*#*s/Jn$ ^»^-e% N 3ftWrt&y— .* 423 ;6»e> ttsaaaitty— ^ 4230 

Z<Dtctb, Stated -Y^/l^iSB 4 2 7 ^3i^#y — ^ 2 2 3 i:©tB^WfeWi 

tot, iicD h y^/vaA^OTMTiM^ J:t53fi«8tt^^^yw®« 

4 2 7 tefctfS* fc^tft^ffcSUJl ioT, !£$£t£y-* 4 2 3 t 3£MiE^-y 

1-*. 

in 16 (b) fo^&sK, mm&y—x4 2 3 t&m®i°?**/i'mi&4 
5 a*, mi 6 (c) {d^i-j: 5 ss^tty-^ 423 t&mm 
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liiiV GS (Ji &oXWMX°% 5o lot, #H$£<£>?£lH;i i5M I SFET 
*&W<DM 1 4 ^^lO^lluiSM I S F ET %m^fc*^ V ~& 

n*£*?Fi-mxfrz> 0 mi *BK©i7^bii 3 ^^o^jio^s 

<£>^-f;ft,/&M;ifBifcOM I S F ETOgrffiSry- ;*{B!l£fcf2 K W ^llij^bli, 
fclHT'fcSo HI 1 7 J; 5 ^ ^llJfe^Sfc.fcS^^ y-fe/M£3t4 3 

If*, ^^^^4 3 3 ^ ^©Jh^/&£*l,fc<f — h^^l^4 3 5 b . 
^r^±^^^$tb^y~ Mi4 3 7 t N Z<D±fc : m!$tSfttc7— K^4 4 

^^r-t-^^Ji.«5t#:t , ^(Dmmmmw^^-m^hmo 3-* 4 4 5 
uv^ mi 7 \z7jk-fm&&m^z> b, Ki4 4 1 commit z^xm^ir 
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